In this theoretical context, the fundamental constants arise all from the same geometry through geometrical invariant quantities (as from the curvature R). New results involving generation of primordial magnetic fields and the link with leptogenesis and baryogenesis are presented and possible explanations given. The physically admisible matter fields can be introduced in the model via the torsion vector h µ . Such fields include some dark matter candidates such as axion, right neutrinos and Majorana and moreover, physical observables as vorticity can be included in the same way. From a new wormhole soluton in a cosmological spacetime with torsion we also show that the primordial cosmic magnetic fields can originate from h µ with the axion field (that is contained in h µ ) the responsible to control the dynamics and stability of the cosmic magnetic field but not the magnetogenesis itself. The analisys of Grand Unified Theories (GUT) in the context of this model indicates that the group manifold candidates are based in SO(10), SU (5) or some exceptional groups as E(6),E (7), etc.
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I. INTRODUCTION
The idea to construct a complete geometrization of the physics is very old. The drawback of the Einstein GR (General Relativity) equations is the RHS: R αβ − g αβ 2 R = κT αβ with the symmetric tensor (non-geometrical) κT αβ that introduces heuristically the energymomentum distribution. Similar drawbacks are contained by the unimodular gravity. It is well known that the unimodular gravity is obtained from Einstein-Hilbert action in which the unimodular condition: − det g µν = 1 is also imposed from the very beginning [1] [2][3] [40] .
The resulting field equations correspond to the traceless Einstein equations and can be shown that they are equivalent to the full Einstein equations with the cosmological constant term Λ, where Λ enters as an integration constant and the equivalence between unimodular gravity and general relativity is given by the arbitrary value of lamda. On the other hand the idea that the cosmological term arises as an integration constant is one of the motivations for the study of the unimodular gravity, for recent study, see [5] and [4] in the context of supergravity. The fact that the determinant of the metric is fixed has clearly profound consequences on the structure of given theory. First of all, it reduces the full group of diffeomorphisms to invariance under the group of unimodular general coordinate transformations which are transformations that leave the determinant of the metric unchanged.
Similar thing happens in the non-Riemannian case, as pointed out in [12] [13] [14] [15] [16] , where the corresponding affine geometrical structure induces naturally the following constraint:
This natural constraint impose a condition (ratio) between both basic tensors through their determinants: the metric determinant g and the fundamental one K (in the sense of a nonsymmetric theory that contains the antisymmetric structures),
independently of the precise functional form of K or g. In this work our starting point will be precisely the last one, where a metric affine structure in the space-time manifold (as described in Section II) will be considered. We will also show that trace free gravitational equations can be naturally obtained when the Lagrangian function (geometrical action) is taken as a measure involving a particular combination of the fundamental tensors of the geometry:
|det f (g µν , f µν, R µν )| with the (0,2) tensors g µν , f µν, R µν : the symmetric metric, the antisymmetric one(that acts as potential of the torsion field) and the generalized Ricci tensor (proper of the non Riemannian geometry). The three tensors are related with a Clifford structure of the tangent space (for details see [17] ) where the explicit choice for f (g µν , f µν, R µν ) is given in Section III. This type of Lagrangians, because are non-Riemannian generalizations of the well known Nambu-Goto and Born-Infeld (BI) ones, can be physically and geometrically analyzed. Due the pure geometrical structure of the theory, induced energy momentum tensors and fundamental constants (actually functions) emerge naturally. Consequently, this fact allows the physical realization of the Mach principle that is briefly treated in SectionVIII after the (trace free) dynamic equations in Section IV are obtained.
In Section V the trace free gravitational equations and the meaning of the cosmological term as integration constant are discussed from the physical point of view, meanwhile in Section VI the constancy of G (Newton constant) is similarly discussed. The important role played by the dual of the torsion field as geometrical energy-momentum tensor is given in Section VII. Some physical consequences of the model, as the geometrical origin of the αΩ−dynamo, is presented in Section IX that it is very important because establish the link between the mathematical structure of the model of the first part of the article and the physics of the early universe and the particle physics of the second half of this work. In Section X the direct relation between the torsion with axion electrodynamics and ChernSimons (CS) theory is discussed considering the geometrical structure of the dual vector of the torsion field. In Section XI an explanation about the magnetogenesis in FRW scenario, the structure of the GUT where the SM is derived and the role of the axion in the dynamics of the cosmic magnetic field is presented. Finally some concluding remarks are given in Section XII.
II. BASIS OF THE METRICAL-AFFINE GEOMETRY
The starting point is a hypercomplex construction of the (metric compatible) spacetime manifold [17] [18]
M, g µν ≡ e µ · e ν
where for each point p ∈ M there exists a local affine space A. The connection over A, Γ, define a generalized affine connection Γ on M, specified by (∇, K), where K is an invertible
(1, 1) tensor over M. We will demand for the connection to be compatible and rectilinear, that is
where T is the torsion, and g the space-time metric (used to raise and lower the indices and determining the geodesics), that is preserved under parallel transport. This generalized compatibility condition ensures that the generalized affine connection Γ maps autoparallels of Γ on M into straight lines over the affine space A (locally). The first equation above is equal to the condition determining the connection in terms of the fundamental field in the UF T non-symmetric. Hence, K can be identified with the fundamental tensor in the nonsymmetric fundamental theory. This fact gives us the possibility to restrict the connection to a (anti-)Hermitian theory.
The covariant derivative of a vector with respect to the generalized affine connection is given by
The generalized compatibility condition (2) determines the 64 components of the connection by the 64 equations
Notice that by contracting indices ν and α in the first equation above, an additional condition over this hypothetical fundamental (nonsymmetric) tensor K is obtained
that, geometrically speaking, reads
This is a current-free condition over the tensor K. Notice that the metric is used here to down the indices (metric compatible space-time) and consequently we can work also with
The metric is uniquely determined by the metricity condition, which puts 40 restrictions on the derivatives of the metric
The space-time curvature tensor, that is defined in the usual way, has two possible contractions: the Ricci tensor R λ µλν = R µν , and the second contraction R
, which is identically zero due to the metricity condition (2) .
In order to find a symmetry of the torsion tensor, let us denote the inverse of K by K.
Therefore, K is uniquely specified by condition 
where K = det (K µρ ). Notice that from expression (7) we arrive at the relation between the determinants K and g:
(strictly a constant scalar function of the coordinates). Now we can write
as the first term of (7) is the derivative of a scalar. Then, the torsion tensor has the symmetry
This implies that the trace of the torsion tensor, defined as T ν να , is the gradient of a scalar field
In reference [18] an interesting geometrical analysis is presented of non-symmetric field structures. There, expressions precisely as (1) and (2) ensure that the basic non-symmetric field structures (i.e. K) take on a definite geometrical meaning when interpreted in terms of affine geometry. Notice that the tensor K carries the 2-form (bivector) that will be associated with the fundamental antisymmetric form in the next Sections. Such antisymmetric form is introduced from the tangent space via the generalization of the Ambrose-Singer theorem by exponentiation. 
it can be rewritten as
with the following redefinitions
where a totally antisymmetric torsion tensor T Ricci tensor splits into a symmetric and antisymmetric part, namely:
where • R µν is the general relativistic Ricci tensor constructed with the Christoffel connection.
The expansion of the determinant leads to the Born-Infeld generalization in the usual form :
Although the action is exact and have the correct limit, the analysis can be simplest and substantially improved using the following action ∼ where where the Poisson structure is evident (as the dual of the Lie algebra of the group manifold) in our case leading the identification between the group structure of the tangent space with the space-time curvature
IV. FIELD EQUATIONS
The geometry of the space-time Manifold is to be determined by the Noether symmetries
where the functional (Hamiltonian) derivatives in the sense of Palatini (in this case with respect to the potentials), are understood. The choice "measure-like" form for the geometrical Lagrangian L G (reminiscent of a nonlinear sigma model), as is evident, satisfy the following principles:
i) the principle of the natural extension of the Lagrangian density as square root of the fundamental line element containing also F µν .
ii) the symmetry principle between g µν and F µν (e.g. g µν and F µν should enter into L G symmetrically)
iii)the principle that the spinor symmetry, namely
with
The last principle is key because it states that the spinor invariance of the fundamental space-time structure should be derivable from the dynamic symmetries given by (21) . The fact that the L G satisfies the 3 principles shows also that it has the simpler form.
Notice that the action density proposed by Einstein in [27] in his nonsymmetric field theory satisfies i) and ii) but not iii). 
where (27, 28, 29) and λ an arbitrary constant we perform the variational metric procedure with the following result (details see Appendix II)
Remark 2 Notice that:
1) The eq. (31) is trace-free type, consequently the trace of the third term of the above equation ( that is the cosmological one ) is equal to zero. This happens trivially if λ = 0 or
In terms of the Maxwell Lagrangian we have (Rα)
≡ W (I S , I P , b) that allow us to simplify the eq. (31) once more as follows
2) b takes the place of limiting parameter (maximum value) for the electromagnetic field strength.
3)b is not a constant in general, in sharp contrast with the Born-Infeld or string theory cases.
4) Because b is the ratio
involving both curvature scalars from the contractions of the generalized Ricci tensor: it is preponderant when the symmetrical contraction of R αβ is greater than the skew one.
5) The fact pointed out in ii), namely that the curvature scalar plays the role as some limiting parameter of the field strength, was conjectured by Mansouri in [19] in the context of gravity theory over group manifold (generally with symmetry breaking). In such a case, this limit was established after the explicit integration of the internal group-valuated variables that is not our case here. 6) In similar form that the Eddington conjecture: R (αβ) ∝ g αβ , we have a condition over the ratios as follows:
that seems to be universal.
7)The equations are the simplest ones when b −2 = 0 (β = 0) ,taking the exact "quasilinear" form
this particular case (e.g. projective invariant) will be used through this work. Notice that when b −2 = 0 (β = 0) all terms into the gravitational equation (31) involving the pseu-
,vanishes. Consequently we arrive to the simplest expression (33) that will be used in Section XI for example.
Let us to take as starting point the geometrical Lagrangian (19)
then, having into account that :
R A must be also included in the variation)we obtain
where:
Notice that the quantity b = α/β (concretely β) was also varied in the above expression given the second term in (36).
Contracting (36) with F αβ , a condition over the curvature and the electromagnetic field invariants is obtained as
This condition is satisfied for R A = −4λ is the exact projective invariant case (that correspond with β = 0), and for R A = 2λ.
Remark 3 the variational equation (36) is a dynamic equation for the torsion field in complete analogy with the eqs. (31) for the curvature.
V. EMERGENT TRACE FREE GRAVITATIONAL EQUATIONS: THE MEAN-ING OF Λ
Starting from the trace free equation (31) that is not assumed but arises from the model, the task [3] is to rewrite it as
where
the LHS of (37) is the Einstein tensor. The "GR" divergence
of G αβ is zero because is a geometrical geometrical identity and in an analog manner
F αβ = 0 because both tensors have the same symmetry that the corresponding GR energy momentum tensors of a vector field and electromagnetic field respectively:
consequently the remaining part must be a covariantly constant tensor that we assume proportional to g αβ :
Coming back to the original trace free expressions we have the expected formula
Remark 4 Remark 5 Notice that the LHS in expression (40) instead to be proportional to the metric tensor it can be proportional to the square of a Killing-Yano tensor.
VI. ON THE CONSTANCY OF G
At this level, no assertion can state with respect to G or even with respect to c. The link with the general relativistic case is given by the identification of electromagnetic energymomentum tensor with the term analogous T F αβ in our metric variational equations:
Consequently we have:
The above expression indicates that the ratio must remains constant due the Noether symmetries and conservation laws of the field equations. Notice that (as in the case of b) there exist a limit for all the physical fields coming from the geometrical invariants quantities.
VII. THE VECTOR h µ AND THE ENERGY-MATTER INTERPRETATION
One of the characteristics that more attract the attention in unified field theoretical models is the possibility to introduce the energy and matter through its geometrical structure.
In our case the torsion field takes the role of RHS of the standard GR gravity equation by mean its dual, namely h µ .
Consequently, in order to explain the physical role of h µ , we know (due the Hodge-de
Rham decomposition [Appendix III]) that it can be decomposed as:
where γ 1 and γ 2 can be phenomenologically related to physical constants (e.g: Consequently, from the eq.motion for the torsion namely: ∇ α T αβγ = −λF βγ and coming back to (42) we obtain the following important equation
Let us consider, in particular, the case when λF γδ → 0 :
We can immediately see that, if M α γδ is identified with the intrinsic spin angular momentum of the ponderable matter, P δ is its lineal momentum vector and A γδ is the gravitational radiation tensor, then eq.(44) states that the sum of the intrinsic spin angular momentum and the orbital angular momentum of ponderable matter is conserved if the gravitational radiation is absent., if M α γδ is identified with the intrinsic spin angular momentum of the ponderable matter, P δ is its lineal momentum vector and A γδ is the gravitational radiation tensor, then eq.(44) states that the sum of the intrinsic spin angular momentum and the orbital angular momentum of ponderable matter is conserved if the gravitational radiation is absent.
A. Killing-Yano systems and the vector h µ Without enter in many details (these will be treated somewhere) the antisymmetric tensor A γδ in the h β composition is related with the Killing [32] and Killing-Yano [33] systems.
Consequently we can introduce two types of couplings into the A γδ divergence : it correspond with the generalized current interpretation that also has h µ .
i) Defining
such that
then , in this case we can identify A γδ = 2F γδ because F ii) Let us consider now a fully antisymmetric coupling as
, having into account the vorticity vector also
and considering a plasma with electrons, protons etc.
where A µ is the vector potential and q s is the particle charge, n s is the number density (in the rest frame) and the four-velocity of species s is u γ s . In this case h α takes the form
Consequently in 3+1 decomposition we have (overbar correspond to spacial 3-dim. vectors)
and
Notice that in h 0 we can recognize the magnetic and vortical helicities
The above expression will be very important in the next sections, in particular to discuss magnetogenesis and particle generation. Notice the important fact that the symmetry of the vorticity can be associated to a 2-form bivector in the context of the notoph field [34] theory.
.
VIII. PHYSICAL CONSEQUENCES
In this Section we will make contact with the physical consequences of the model. Firstly we introduce the 3+1 splitting for axisymmetric spacetimes that is useful from the the physical viewpoint for the analysis of the electrodynamic equations with high degree of nonlinearity, as in our case. Secondly we take the 3+1 field equations in the in the linear limit where the induction equations (dynamo) are obtained, showing explicitly the important role of the torsion field as the generator of a purely geometric α-term. Thirdly, we derive the geometrical analog of the Lorentz force and the elimination of the electric field from the induction equations. Also, the origin of the seed magnetic field via the geometrical α-term generated by the torsion vector is worked out.
A. Electrodynamic structure in 3+1
The starting point will be the line element in 3 + 1 splitting [6] [7](Appendix IV): the 4-dimensional space-time is split into 3-dimensional space and 1-dimensional time to form a foliation of 3-dimensional spacelike hypersurfaces. The metric of the space-time is consequently, given by ds ) are expressed by the vector fields
that live into the slice. In our case given by the geometrical Lagrangian L g (not be confused with the Lie derivativeL β !)
where h µ is the torsion vector. Notice that, here and the subsequent Sections, the overbar indicates 3-dimensional space vectors.
B. Dynamo effect and geometrical origin of αΩ term
In the case of weak field approximation and
Maxwell-type equations in 3+1 take the form
∇ · E = −h · B (64)
Putting all together, the set of equations is
where we have introduced external charge density and current. Following the standard procedure we take the rotational to the second equation above obtaining straightforwardly the modified dynamo equation
where the standard identities of the vector calculus plus the first, the third and the fourth equations above have been introduced. Notice that in the case of the standard approximation and (in the spirit of this research) without any external or additional ingredients, we have
Here we can see that there exist and α-term with a pure geometrical origin (and not only a turbulent one) that is given by h 0 (the zero component of the dual of the torsion tensor).
C. The generalized Lorentz force
An important point in any theory beyond relativity is the concept of force. As is known, general relativity has deficiencies at this point. Now we are going to show that it is possible to derive from our proposal the Lorentz force as follows. From expression (32) the geometrical induced current is recognized
we assume j ext proportional to the velocity and other contributions. Consequently, reordering terms from above, a geometrically induced Lorentz-like force arises
being the responsible of the induced force, the torsion vector itself. Notice, from the above equation, the following issues:
1)The external currents are identified with J 2) We can eliminate the electric field in standard form
being the above expression very important in order to replace the electric field into the dynamo equation, introducing naturally the external current in the model.
D. Generalized current and α-term
In previous paragraph we have derived a geometrical induced Lorentz force where the link between the physical world and the proposed geometrical model is through a generalized current j gen . An important fact of that expression is that it is possible to eliminate the electric field (and insert it into the equation of induction) as follows.
From the formula of the induction, namely
and using the eq. (49) to eliminate the electric field as function of the torsion, the generalized current and the magnetic field respectively:
being α the angle between the vector torsion h and the generalized current j gen and β the angle between h and the magnetic field B.Above, n B and n j gen are unitary vectors in the direction of B and j gen respectively. Notice the important fact that the RHS of (68) is independent of the torsion and the magnetic field. Consequently we obtain
We introduce the explicitly the physical scenario via the generalized current j gen
then
finally the expected geometrically induced expression is obtained:
where η ≡ 1 σext as usual and the geometric α: 
E. Seed magnetic field
Notice from the last expression that αB is explicitly
or (via elimination of the unitary vector)
we see clearly the first term in RHS independent of the intensity of the magnetic field. Considering only the terms of interest without the diffusive and advective term in the induction equation(only time-dependence for the magnetic field is preserved) namely
we see that the currents given by the fields (related to the geometry via h α ) originate the magnetic field.
If we consider all the currents of the fields of theory (fermions, bosons, etc.) the seed would be precisely these field currents. The other missing point is to derive the fluid (hydrodynamic) equations (which as is known does not have a definite Lagrangian formulation) from the same unified formulation. Notice that there are, under special conditions, analogous formulas for vorticity ω than for the magnetic field B. This would mean that the 2-form of vorticity must also be included in the fundamental antisymmetric tensor, together with the electromagnetic field.
F. Comparison with the mean field formalism
Now we compare the obtained equations with respect to the mean field formalism [23] .
Starting from expressions (69-72) as before, we have:
E Geom takes the place of electromotive force due the torsion field with full analogy as E = u × b is the mean electromotive force due to fluctuations. Also as in the mean field case that there are the splitting
with E 0 independent of B and E B linear and homogeneous in B, we have in the torsion case the following correspondence
Consequently, the problems of mean-field dynamo theory that are concerned with the generation of a mean EMF by turbulence, have in this model a pure geometric counterpart.
In the past years, attention has shifted from kinematic calculations, akin to those familiar from quasilinear theory for plasmas, to self-consistent theories which account for the effects of small scale magnetic fields (including their back-reaction on the dynamics) and for the constraints imposed by the topological conservation laws, such as that for magnetic helicity.
Here the torsion vector generalize (as we can see from above set of equations) the concept of helicity. The consequence of this role of the dual torsion field is that the traditionally invoked mean-field dynamo mechanism (i.e. the so-called alpha effect) may be severely quenched or increased at modest fields and magnetic Reynolds numbers, and that spatial transport of this generalized magnetic helicity is crucial to mitigating this quench. Thus, the dynamo problem is seen in our model as one of generalized helicity transport, and so may be tackled like other problems in turbulent transport. A key element in this approach is to understand the evolution of the torsion vector field besides of the turbulence energy and the generalized helicity profiles in space-time. This forces us to confront the problem of spreading of strong MHD turbulence, and a spatial variant or analogue of the selective decay problem with the dynamics of the torsion field.
IX. TORSION, AXION ELECTRODYNAMICS VS. CHERN SIMONS THEORY
Let us review briefly the electromagnetic sector of the theory QCD based in a gauge
As is well know, electromagnetic fields will couple to the electromagnetic currents, namely:J µ = f q f ψ f γ µ ψ f consequently , there appear term will induce through the quark loop the coupling of F µν F µν (the anomaly) to the QCD topological charge . The effective
Lagrangian can be written as
where a pseudo-scalar field θ = θ(x, t) (playing the role of the axion field) is introduced
. This is the Chern-Simons Lagrangian where, if θis constant, the last term is a total divergence:
CS ∂ µ θ Now we can see from the previous section that if, from the general decomposition of the four dimensional dual of the torsion field via the Hodge de Rham theorem we retain b α as gradient of a pseudoscalar (e.g: axion) these equations coincide in form with the respective equation for MCS theory. Precisely because under this condition h α = ∇ α θ , in flat space (curvature=0 but torsion = 0) the equations become the same as in [8] namely
provided:
where from QCD the constant c is determined as c =
and the ∂ µ θ = · θ, P in the [8] notation. The main difference is that while in the case of photons in axion ED was given by [9] the Lagrangian where that above equations are derived is
in our case is the dual of the torsion field (that we take as the gradient of a pseudoscalar) responsible of the particular structure of the set of equations.
X. MAGNETIC HELICITY GENERATION AND COSMIC TORSION FIELD
Here we consider the projective invariant case: Similarly to the case of Einstein-Yang-Mills systems, for our new UF T model it can be interpreted as a prototype of gauge theories interacting with gravity (e.g. QCD, GUTs, etc.). We stress here the important fact that all the fundamental constants are really geometrically induced as required by the Mach principle. After varying the action, we obtain the gravitational equation (41), namely
with the "gravitational constant" geometrically induced as
and the field equation for the torsion 2-form in differential form
Notice that111 κ g and Λ are not independent, but related by R s = 2Λ. In this case β = 0 we have the simplest expression:
in consequence, generalizing the conjecture of Markov in [24] , if Λ is proportional to the energy, κ goes as Λ if |Λ| ≤ 1, and as Λ −1 in other case.
We are going to seek for a classical solution of (110) and (112) with the following ansatz for the metric and gauge connection
Here τ is the euclidean time and the dreibein is defined by e i ≡ a (τ ) σ i . The gauge connection is
for a, b, c = 1, 2, 3, and for a, b, c = 0 we have
This choice for the potential torsion is accordingly to the symmetries involved in the problem.
The σ i 1-form satisfies the SU (2) Maurer-Cartan structure equation
Notice that in the ansatz the frame and SU (2) (isospin-like) indices are identified (as for the case with the non-abelian-Born-Infeld (NBI) Lagrangian of ref. [30] ) The torsion 2-form
becomes
Note that to be complete in our description of the possible physical scenarios, we include f 0 as an U (1) component of the torsion potential (although does not belong to the space SU(2)/U (1)). Having all the above issues into account, the expression for the torsion is analogous to the non-abelian 2-form strength field of [30] .
Inserting T a from (118) into the dynamic equation (112) we obtain
and from expression (122) we have an algebraic cubic equation for f
We can see that, in contrast with our previous work with a dualistic theory [30] where the NBI energy-momentum tensor of Born-Infeld was considered, there exist three non trivial solutions for f , depending on the cosmological constant λ. In this preliminary analysis of the problem, only the values of f that make the quantity −f + Giddings and Strominger and in [30] ). Substituting the expression for the torsion 2-form (124) 1 into the symmetric part of the variational equation we reduce the gravitational equations to an ordinary differential equation for the scale factor a,
[1] in the tetrad:
that in the case for the computed value for f ∼ 2.35 with s = 10 and Λ 1 the scale factor is described in Figure 1 and the scale factor goes as:
where we define the geometrically induced fine structure function α ≡ κ g (f 2 + s 2 ) /4
A. Primordial symmetries of standard model and torsion field
In [25] the cross section for neutrino helicity spin flip obtained from this type of f (R; T ) model of gravitation with dynamic torsion field introduced by us in [16] , was phenomenologically analyzed using the relation with the axion decay constant f a (Peccei-Quinn parameter) due the energy dependence of the cross section, Consequently, the link with the phenomenological energy/mass window was found from the astrophysical and high energy viewpoints.
The important point is that, in relation with the torsion vector interaction Lagrangian, the f a parameter gives an estimate of the torsion field strength that can variate with time within cosmological scenarios as the described above, potentially capable of modifying the overall leptogenesis picture, the magnetogenesis, the bariogenesis and also to obtain some indication about the primordial (super) symmetry of the early universe.
In FRW scenario given here we saw that the torsion through its dual vector, namely:
goes as ∼ a −2 with C τ a covariantly constant vector field e.g.:
• ∇C τ = 0 that we take of the form C τ ∼ · θ + q τ (due the Hodge-de Rham decomposition of h µ , expression(42))where θis a pseudoscalar field playing the obvious role of axion and q τ :vector field linking h 0 with the magnetic field via the equation of motion for the torsion. Consequently, the torsion dual vector h i has the maximum value when the radius of the universe is a min , e.g. a min = a (τ 0 ) increases to the maximum value the spin-flip neutrino cross section and, for instance, the quantity of right neutrinos compensating consequently the actual (e.g. a today = a (τ ))assymetry of the electroweak sector of the SM (see the behaviour of a in Fig.1 ). This fact indicates that the original symmetry group contains naturally SU R (2) × SU L (2) × U (1) tipically inside GUT's structurally based generally in SO(10), SU(5) or some exceptional groups as E(6),E (7) , etc.
Also it is interesting to note that from the FRW line element written in terms of the cosmic time the Hubble flow electromagnetic fields
is a vector function of physical entities as potential vector, vorticity, angular velocity, axial vector etc etc. as described by expression (42). In principle we can suppose that it is zero (low back reaction [28] ) then 
where the magnetic field is written in terms of complex variable z (z) as
from equation (117) we see that the solution for z namely:
contains the instable mode in the sense of [29] k σ τ < ah 0 σ dτ. Consequently a defined polarization of the magnetic field appear and from the dynamical equation for the torsion field:
that implies a relation between the vector part of the h 0 (namely q τ ) with the vector potential A k of the magnetic field as follows:
Consequently, the primordial magnetic field (or seed) would be connected in a self-consistent way with the torsion field by means of the dual vector h 0 .It (h µ ) in turn, would be connected In the case to include the complete alpha term given by equations (92) and in the same analytical conditions (e.g.: Fourier decomposition) from the previous paragraph, the torsionmodified dynamic equations for the expanding FRW become
where in this case the magnetic field is written (by convenience) in terms of complex variable
From equation (124) we see that the solution for z namely:
contains the instable mode in the sense of [29] for example (117)
dτ. But now there are not a definite polarization for the magnetic field, but now all depends on the difference:
Replacing explicitly h α from the decomposition (42) we can see in a clear form, the interplay between the physical entities, as the vortical and magnetic helicities for example:
Now considering in j gen the fermionic current f q f ψ f γ µ ψ f , Ω as the axion a , |z 0 | = cos β cos α and putting γ 2 = 0 we have an interesting expression:
The above expression it is very important because establishes the desired connection between helicities, magnetic field and fermionic fields and axion. We can order it as (the ECT is a degenerate gauge theory in this particular aspect): wormholes were treated for example in [35] .
The proposed model presented in this paper is purely geometric: no energy-momentum tensor (EMT) is introduced. As have been seen, an effective TEM (e.g.: eqs. (39-41) ) is obtained when, from the general gravitational equations, the standard Einstein tensor is isolated. In our case, the effective TEM of the wormhole solution is diagonal (in the corresponding coordinates) with the isotropic typical structure ≈ R ⊗ SU (2) .Consequently, we can proceed analyzing this effective TEM (geometrical) by mean the standard energy conditions expressions [39] , namely:
i) WEC (weak energy condition)
guarantees that the energy density as measured by any local observer is nonnegative.
ii) DEC (dominant energy condition)
includes WEC and requires each each principal pressure never exceeds the energy density which guarantees that the speed of sound cannot exceed the light velocity c iii) SEC (strong energy condition)
and defines the sign of the acceleration due to gravity. In our case, the wormhole solution presented in Fig 1) , the condition iii) is fulfilled jointly with conditions i) and ii). As we have made mention above, in ref. [35] wormhole solutions with nondynamical torsion were constructed in the context of the standard Einstein-Cartan model (ECM) fulfilling the energy conditions also. The fundamental differences between the model in ref. [35] and here are:
•In the case of [35] the energy conditions are fulfilled only for particular values (local conditions or windows) of the parameters in the introduced equation.
•In our case there are not free parameters but geometrically induced functions mutually related. Consequently, there are no parameters that can be freely chosen but geometrically induced and mutually related functions, so that the freedom to choose them independently is restricted: e.g. once one of them is fixed, the others are automatically related to each other by means of expressions of a dinamic character (like the analogue of field b) or by means of the constraint given by Λ, etc (see Sections V and VI). This important fact, which will be treated in a particular way in another work [36] , would give an indication that the solutions could have an overall character in our model.
XI. DISCUSSION AND PERSPECTIVES
In this paper we have introduced a simple geometric Lagrangian in the context of a uni- Majorana. Also the vorticity can be included in the same way and, as the torsion vector is connected to the magnetic field, both vorticity and magnetic field can be treated with equal footing. The other point is that from the wormhole soluton in a cosmological spacetime with torsion we show that primordial cosmic magnetic fields can be originated by the dual torsion field h µ being the axion field contained in h µ , the responsible to control the dynamics and stability of the cosmic magnetic field, but is not responsible of the magnetogenesis itself.
Also the energy conditions in the wormhole solution are fulfilled. The last important point to highlight is that the dynamic torsion field h µ acts as mechanism of the reduction of an original (early, primordial) GUT (Grand Unified Theory) symmetry of the universe containing 
XIII. APPENDIX I
We must to remind that the model where the interaction arises is based on a pure affine geometrical construction wher the geometrical Lagrangian of the theory contains dynamically the generalized curvature R = det(R a µ ), namely
characterizing a higher dimensional group manifold e.g: SU(2,2). Then, after the breaking of the symmetry, typically from the conformal to the Lorentz group e.g: SU(2, 2) → SO (1, 3) , the generalized curvature becomes to Consequently the generalized Ricci tensor splits into a symmetric and antisymmetric part, namely: is the divergence of the totally antisymmetric torsion field that introduce its dynamics in the theory. From a theoretical point of view our theory containing a dynamical totally antisymmetric torsion field is comparable to that of Kalb-Ramond in string or superstring theory [31] but in our case all: energy, matter and interactions are geometrically induced.
Notice that * f µν in L g must be proportional to the physical electromagnetic field, namely jF µν where the parameter j homogenizes the units such that the combination g µν + jF µν has the correct sense. We will not go into details but the great advantage of the model is that it is purely geometric without energy-momentum tensor added by hand.
XIV. APPENDIX II
On the g-variation:
from L = |g| det (αλ) 1 + 1 2b 2 F µν F µν − 1 16b 4 F µν F µν 2 ≡ |g| det (αλ)R
and λ arbitrary constant. Knowing that, in the metrical case we have as usual procedure: 
Notice that even if is not harmonic, and assuming that q α is a polar vector, an axial vector can be added such that the above expression takes the form
where M βγδ is a completely antisymmetric tensor.(of such a manner that ε βγδ α M βγδ ≡ γ 5 b α is an axial vector).
Consequently, we know that in unified theories where we are not able to deal with energymomentum tensor, the fields and they interactions are effectively restricted due the same geometrical framework: the spacetime itself. This fact permits us to rewrite (14) considering the physical quantities of interest: 
